This paper presents the results of a frequency analysis of causal conjunctions and explainers in the speech of persons categorised as low-anxious, high-anxious, and repressors, selected according to the criteria of Weinberger et al. (1979) . Ninety female students, assigned to three groups: high-anxious persons (n = 30), low-anxious persons (n = 30), and anxiety repressors (n = 30), gave a speech lasting several minutes concerning personality features that they liked or disliked in themselves. The results strongly confirmed the hypothesis that there are differences in the frequency of use of causal conjunctions and explainers between repressors, high-anxious, and low-anxious individuals. Their number is highest in the utterances of repressors and lowest in the utterances of low-anxious individuals. Our study demonstrates that the experiencing of anxiety does not in itself lead to an increase in the frequency of use of causal expressions. The key factor would appear to be a high level of defensiveness and absence of insight into one's emotional states, characteristic of repressors. This may lead to a need to rationalise and to seek possible causes for the state of anxiety, which is externalised linguistically through the use of a high number of causal expressions.
Introduction
Levels of anxiety are most frequently diagnosed in psychological studies using test-based methods such as the popular State-Trait Anxiety Inventory (STAI) of Spielberger, Gorsuch, and Lushene (Wrześniewski, Sosnowski, & Matusik, 2002 ). An advantage of such methods is their ease of application, but a weakness is their declarative nature, which makes them susceptible to various kinds of conscious or unconscious attempts to falsify the results. To exclude these researchers often use untruthfulness scales, such as the popular Social Approval Scale (Crowne & Marlowe, 1960 , 1964 used in studies of psychometric orientation, where certain tests are verified in terms of their susceptibility to the effect of social approval and the possibility of falsification of the results by the subject. They are also used in tests to diagnose individual differences in the level of need for social approval and the associated tendency towards defensive repression or denial of the possession of undesirable features.
Analysing the results obtained by subjects on scales used to measure trait anxiety and tendency to react in a socially approved manner, Weinberger, Schwartz, and Davidson (1979) distinguished four groups of persons, differing in their style of coping with threatening stimuli: low-anxious persons, highanxious persons, repressors, and defensive high-anxious persons. In creating this typology, Weinberger et al. (1979) noticed that the group of persons achieving low scores on the anxiety scale was not homogeneous. It included both persons with genuinely low levels of anxiety and persons who reacted to stressful conditions with a high level of physiological and behavioural arousal in spite of having low declared levels of anxiety. Identifying and describing the latter group, the researchers proposed a new way of conceptualising the psychoanalytically based mechanism of repression. By considering repression in categories of a personality variable, i.e. as one of the coping styles, they enabled the use of the rich and precise methodology of cognitive psychology and an experimental approach to the testing of this phenomenon.
In our research, we decided to analyse the utterances of subjects selected according to the criteria of Weinberger et al. (1979) by questionnaire-based methods to compare the frequency of use of causal expressions, which are considered by many researchers (Weintraub & Aronson, 1974; Natale, Dahlberg, & Jaffe, 1978) to be one of the most reliable verbal indicators of state anxiety and defensiveness. We wished to investigate whether repressors use causal expressions more frequently than persons in the high-anxious and low-anxious groups, thus revealing -outside their conscious control -their anxiety and high level of defensiveness.
The paper is structured as follows. In Section 2, a concise review of the most relevant literature on lexical indicators of anxiety and defensiveness will be presented, and Section 3 will describe research into styles of coping with threatening stimuli. In Section 4, the methodology on which the present study is based will be described. The results of the analysis are discussed in Section 5, and Section 6 summarises the main findings and contains comments on their limitations and strengths.
Lexical indicators of anxiety and defensiveness
Anxiety may be understood, firstly, as a transient and situationally conditioned emotional state that is manifested by specific physiological changes, such as raised pulse and breathing rate (e.g. Newton & Contrada, 1992) , expressive behaviour such as facial expressions (e.g. Zinczuk, 2008) , and subjective experiences characterised by fears and cognitive unease. State anxiety is regarded as the emotional component of risk assessment behaviour (Blanchard & Blanchard, 2008; Perkins et al., 2012) , in contrast to fear or panic, which are viewed as the emotional accompaniment of flight. The second way of viewing anxiety is as a relatively stable personality trait that makes a person liable to perceive objectively unthreatening situations as threatening and to react to them with disproportionately strong states of anxiety. Trait anxiety is proposed to serve as a vulnerability factor for greater frequency and intensity of anxiety experiences, as well as the development of anxious pathology (Elwood et al., 2012) . A popular questionnaire constructed to differentiate between state anxiety and trait anxiety is the STAI (Spielberger et al., 1983) , which has been adapted to Polish by Wrześniewski and Sosnowski (2002) .
In order to determine anxiety levels in the examined individuals, their lexical choices are analysed in addition to pencil-and-paper methods and physiological or behavioural indicators. It is assumed that the state of anxiety is unconsciously reflected in the structure of language, and that the lexical choices made by subjects are a good predictor of that state (Gottschalk, 2013; Saunders, 1974) . In the context of a high level of anxiety, analyses have mostly focused on the use of the pronoun I (Brockmeyer et al., 2015; Bucci & Freedman, 1981; Zimmermann et al., 2016) , particles and negatives (Gawda, 2007; Mahl, 1987a; 1987b; , and so-called cognitive words, i.e. words describing the processes of insight and arriving at understanding, which are an important indicator of a decreased level of anxiety and an improved state of mental health (Pennebaker, Mehl, & Niederhoffer, 2003) .
For Ertel (1985) , the state of anxiety also manifests itself in a higher degree of dogmatisation of expressed messages, which has also been confirmed by the present authors' own study . The study showed that individuals with a high level of anxiety (conscious or repressed) use dogmatic expressions in their utterances (e.g. zawsze, wszyscy, nikt, całkowicie, trzeba, na pewno [always, everybody, nobody, totally, it's necessary, surely] ) significantly more often, and non-dogmatic ones significantly less often than low anxious individuals, expressing doubts and a lack of confidence (e.g. czasem, rzadko, może, prawie, chyba [sometimes, rarely, perhaps, almost, maybe] ). These results are consistent with the results of the classic research of Rokeach (1960) , continued contemporarily for example by Rappaport (1978 Rappaport ( , 1979 , Redfering (1979) , and Johnson (2010) . Those studies indicate that traits of the belief system externalised in the utterances of high-anxious individuals, such as excessive generalisation, rigidity, a sense of constraint, being closed to influence, isolation of beliefs, and a strong conviction about their truthfulness, can be recognised as a set of defensive reactions which are used for protection against anxiety. Mahl (1987b) , on the other hand, devoted much attention to pauses, disruptions, and "small" parts of speech such as pronouns, conjunctions, and particles, which in his opinion occur in utterances more often if a speaker is experiencing anxiety. He examined the utterances of patients during psychotherapy (Mahl, 1956) , the language of children regarded as anxious (Zimbardo, Mahl, & Barnard, 1963) , and the spontaneous speech of healthy individuals in situations arousing anxiety (Kasl & Mahl, 1965; Mahl, 1987a) . He stated that the proportion of the number of disruptions to the overall number of uttered words is positively correlated with anxiety. The proportion may therefore be considered as a measure of a speaker's anxiety. This is also confirmed by the results of research on the lexical choices of individuals suffering from schizophrenia (Obrębska & Obrębski, 2007) : The number of particles, conjunctions, and pronouns in the utterances of sufferers was significantly larger than in the utterances of healthy individuals, which may be related to the high level of anxiety accompanying schizophrenia.
In turn, Argaman (2010) explored the possible relationships between the intensity of emotions and the lexical modalities for expressing those emotions. Based on an experiment in which subjects described the emotions experienced while watching films, he distinguished a number of verbal indicators of high emotional intensity, such as lexical intensifiers (e.g. most), lexical reducers (e.g. least), repetitions, use of the first person singular, similes and metaphors, exclamations, interjections, and descriptive emphasis. This experiment confirmed that significant differences exist between the lexical modalities found in texts produced with lower emotional intensity and those produced with greater emotional intensity.
In Poland, the effect of anxiety on the structure of utterances has been studied by, among others, Gawda (2007) . In her research on antisocial personalities, she noted that a high level of anxiety is positively correlated with the length of narrative constructions, the frequency of description of actions, and the quantity of categorical expressions such as always, never, nothing, at all, which are linked to a lower tolerance of uncertainty and the need for immediate resolution of ambiguities and doubts.
In the present study, the authors decided to look into the subjects' utterances in terms of the use of conjunctions and expressions serving to define causality (the so-called explainers), which are regarded by many researchers as one of the most reliable indicators of anxiety. Weintraub and Aronson (1974) and Weintraub (1989) connect that use with a need for making excuses and seeking explanations, which intensifies due to the state of anxiety; Natale, Dahlberg, and Jaffe (1978) , on the other hand, link it to a high degree of defensiveness 1 . Analysing the utterances of participants in psychoanalytical sessions 2 , they noted that explainers become a frequent lexical attempt at defensive processing of experienced anxiety, being the externalisation of the psychological mechanism of rationalisation. In the course of the session and with a decreasing level of anxiety, the number of explainers in the utterances of the examined subjects also decreased.
These classical studies of lexical correlates of defensiveness are referenced by, among others, Gottschalk, Fronczek, and Bechtel (2004) and Gottschalk (2013) . They analysed short 5-min speeches made by healthy subjects and by persons suffering from various psychological disorders (depression, schizophrenia, anxiety disorders) in terms of certain forms of speech (such variables as rate of speech, frequency and duration of pauses, frequency of incomplete words and of non-lexical vocalisations) and content (considerations of the meanings, relationships, objects, concepts, and processes symbolised by words), as well as the grammatical classifications of words (including adjectives, adverbs, nouns, pronouns, verbs, prepositions, conjunctions, and interjections). Their analyses show that, besides causal expressions, high levels of anxiety and defensiveness are also significantly correlated with verbal displacements and denials of anxiety, across different groups of subjects, ranging from mentally and physically healthy individuals to emotionally disturbed criminals and schizophrenic patients.
Defensiveness is defined in this context as the endorsement of socially desirable yet unlikely traits, as well as the denial of common yet undesirable traits (Crowne & Marlowe, 1960 , 1964 . Defensive individuals seem to selectively "repress", "defend against", or direct attention away from threatening stimuli, avoid unpleasant information, and deny experiencing negative emotions such as anxiety (Temple & Cook, 2007) . According to the vigilance-avoidance theory (Derakshan, Eysenck, & Myers, 2007) , people with defensive tendencies initially exhibit a rapid reaction of vigilance with respect to stimuli that pose a threat to their self-image. This early reaction triggers physiological changes and expressive behaviours. There then follows a process of avoidance of threatening stimuli, involving the action of specific avoidant cognitive biases (attentional, interpretive, and memory) that inhibit the conscious experience of anxiety.
None of the aforementioned studies of verbal indicators of anxiety analysed the influence of individual variables, connected with type of personality or style of coping with experienced anxiety, on the verbal behaviour and lexical choices of the examined individuals. In the present study, the authors decided to differentiate the examined groups, taking into account different styles of coping with threatening stimuli in accordance with the typology proposed by Weinberger, Schwartz, and Davidson (1979) . Analysing the subjects' results on scales measuring anxiety traits and inclination to react in a socially approved manner, ble to avoid anxiety and unpleasantness, but also caused distorted perception, making it difficult or impossible to solve problems, and blocked the possibility of unloading the excess of excitement generated by impulsive feelings and desires. 2 The researchers analysed spontaneous utterances of 7 patients (4 men and 3 women) for 1 year and a half of psychotherapy (3 sessions a week).
they distinguished four groups differing in their style of coping with threatening stimuli: truly low-anxious individuals, high-anxious individuals, repressors, and defensive high-anxious individuals.
Styles of coping with threatening stimuli
Issues of anxiety, particularly that of the mutual relationship between the dimensions of trait anxiety and state anxiety, would appear to be of key importance for understanding the way of functioning of people representing the coping styles described by Weinberger et al. (1979) . The first group consists of low-anxious persons, who return low scores on scales of both trait anxiety and social desirability (defensiveness), which points to a lack of inclination to falsify the results of tests towards a better psychological adaptation. Low-anxious individuals are marked by a low level of anxiety both in self-reporting and by other indicators of the emotional process: behavioural and physiological. High-anxious individuals, on the other hand, are characterised by a high intensity of anxiety and low social desirability (defensiveness). In stressful situations these individuals strongly experience a state of anxiety, which is usually conscious and expressed, for example by disclosing details from their private life which are not required in the study (Myers, 2010) .
Another group is individuals using repression (repressors) who score low on the anxiety trait scale and high on social desirability scales (defensiveness). They show a low inclination to consciously experience anxiety during a distressing task, but simultaneously display high anxiety through physiological and behavioural indicators (Asendorph & Scherer, 1983; Derakshan & Eysenck, 1997 , 2001a , 2001b Myers, 2000 Myers, , 2010 . An interesting trend in research on this subject concerns the question of whether repressors avoid threatening stimuli intentionally and consciously or in an automatic and unconscious way. This dilemma remains unsolved (cf. Zinczuk & Draheim, 2009 ). Some researchers (Weinberger & Davidson, 1994) assume that repressors report experiencing a substantially lower intensity of emotions as compared to the level of physiological and expressive arousal because they avoid experiencing emotions on a conscious level, perform defensive self-deception and are deeply convinced that they are not inclined to experience anxiety and other negative emotions. However, other researchers (Baumeister & Cairns, 1992) assume that people described as repressive may in some situations purposefully estimate their level of anxiety below that which is actually experienced and intentionally control the impression they give, presenting themselves more favourably.
The final group consists of defensive high-anxious individuals scoring highly on both the scale of anxiety traits and that of social desirability (defensiveness). So far, this group is the least well known. Defensive high-anxious individuals are described as experiencing embarrassment and worry and expressing discomfort in situations involving the disclosure of information required in studies.
The above characteristics are summed up in Figure 1 .
In seeking indicators of experienced anxiety, researchers have most frequently used methods measuring the physiological aspect of emotions (e.g. heartbeat) or various types of expressive behaviour (e.g. facial expression). In this study, the authors decided to analyse utterances of the subjects, which may, in a manner beyond their control, reveal their state of anxiety. The authors analysed the texts of utterances of three out of four groups of individuals selected according to the criteria of Weinberger, Schwartz, and Davidson -low-anxious individuals, individuals with a repressive style of coping with threatening stimuli, and high-anxious individuals -to compare the frequency of use of conjunctions and explainers, which are considered to be an important indicator of anxiety. The authors assumed, in accordance with the research of Weintraub and Aronson (1974) , Weintraub (1989) , and Natale, Dahlberga, and Jaffe (1978) , that the number of these expressions is largest in the utterances of repressors, who have high anxiety and high defensiveness, and lowest in the utterances of lowanxious individuals. This is reflected in the following research hypothesis:
H1. There exist differences in the frequency of use of causal conjunctions and explainers between repressors, high-anxious, and low-anxious individuals:
The number is highest in the utterances of repressors and lowest in the utterances of low-anxious individuals.
Method Participants
To investigate the above hypothesis, the authors conducted a study consisting of two stages. The goal of the survey stage was to select groups of individuals representing the coping styles defined by Weinberger et al. and to obtain initial data on differences between the groups. The participants were 570 students of 14 different fields (special teacher training, general teacher training, philosophy, political science, cognitive science, biology, geography, environmental protection, Polish, English, history, musicology, art history, and archaeology). Their average age was 21. The respondents completed the Spielberger et al. STAI as adapted to Polish by Wrześniewski et al. (2002) and the Marlowe-Crowne Social Approval Scale as adapted to Polish by Siuta (1989) .
The laboratory stage of the study involved 90 women each selected (from Figure 1 . Four styles of coping with threatening stimuli as defined by Weinberger et al. (1979) .
the initial group of 570 persons) and classified into one of the three groupshigh-anxious individuals (n = 30), repressors (n = 30), and low-anxious individuals (n = 30) -on the basis of the results scored in the STAI and the MarloweCrowne Social Desirability Scale, differing by one standard deviation from the average. Since cluster analysis using the k-means method did not show a cluster characteristic of defensive high-anxious individuals, that group was not included in the study. The gender variable is significant when considering the predisposition to experience anxiety. Some studies show women to have higher levels of anxiety than men; for example, in a study by Noël et al. (2013) women exhibited significantly higher levels than men according to the Anxiety Sensitivity Index (ASI; Reiss, Peterson, Gursky, & McNally, 1986 ) and the Penn State Worry Questionnaire (PSWQ; Meyer, Miller, Metzger, & Borkovec, 1990) . Similarly, a study by Keogh (2004) confirmed the assumption that there are differences between men and women in anxiety sensitivity -women reported higher levels of AS than men. There is evidence that gender can moderate the strength of correlation between implicit and explicit measures; for example, Donges et al. (2015) found a link between attachment anxiety and implicit self-concept of neuroticism in women but not in men. It was therefore decided to restrict the present study group to women only. Men will be tested in a separate study, which will consequently enable the identification of possible differences between the sexes in the propensity to use explainers in situations where anxiety is experienced.
Procedure
Participants (N = 90) were assigned a task which might be potentially stressful: giving a speech of several minutes in front of a two-person audience composed of experts (psychologists). The speech was intended to concern personality traits of the subject which the subject liked and disliked. The subject had about 10 min to prepare the speech, and then entered another room where the audience was waiting. After the stage of speaking freely, the subject was asked eight standard questions (the same for all participants) by members of the audience:
1. Is there any other feature of your personality that you do not like? 2. Is there any other feature of your personality that you like? 3. In your opinion, what features do people like about you? 4. In your opinion, what features do people not like about you? 5. Please reveal some negative aspect of yourself that your friends are not aware of. 6. Do you consider yourself attractive? 7. Is this conversation difficult for you? 8. Do you want to add something? The subjects were not told in advance that they would be asked questions by the audience of experts. It was expected that this part of the procedure might lead to a fuller expression of the utterance patterns characteristic of the particular types of person, since the subjects would be constructing their utterances spontaneously without the possibility of prior consideration and preparation. The first four questions were requests for expansion on the topic of the subject's personality features, while Questions 5, 6, and 7 were constructed to be potentially embarrassing and thus stressful to the subject. The speech was recorded with the use of a digital video camera whose presence constituted another potentially distressing factor. All study participants were informed about the video-recording before the experiment and provided written consent.
Measuring techniques
The texts of the recorded speeches were transcribed in the format used by the Transcriber program. A specially developed computer application automatically marked causal conjunctions and explainers in the copied texts. The study took into account those that are most frequent in the Polish language: bo, ponieważ, gdyż, w związku z tym, w związku z czym, dzięki temu, dlatego że, z tego względu [because, as, since, in connection with that, thanks to this, that's why, because of that] (Bąk, 1993) . The marking automatically added by the software required manual verification, which was carried out by two specialists (academics with language doctorates) in consultation with each other.
Results
The reliability of the questionnaires, measured using Cronbach's Alpha, was satisfactory:
• for the Spielberger et al. STAI as adapted to Polish by Wrześniewski et al. (2002) , α = .87; • for the Marlowe-Crowne Social Approval Scale as adapted to Polish by Siuta (1989) , α = .74. The study calculated the proportion of causal conjunctions and explainers among all words used in the text, separately for each individual. Then the result was averaged within the three groups of individuals under study: low-anxious individuals, high-anxious individuals, and repressors. The obtained mean values and standard deviations are shown in Table 1 . Mean values for particular groups are presented in Figure 2 .
Group

Mean values Standard deviation values
The highest number of causal conjunctions and explainers was recorded in the speech of repressors, and the lowest in the utterances of lowanxious individuals, which is consistent with the statement of hypothesis H1 pertaining to the differences in expressing causality between the examined groups. The differences between groups were significant: F(2, 87) = 20.18, p < .001. The least homogeneous group, with the most dispersed results, was the repressors; the standard deviation values for the other groups proved to be the same.
Tukey's post hoc HSD test was used to determine the level of significance of the differences identified between the low-anxious group (la), the high-anxious group (ha), and the repressors (r). The results are given in Table 2 ; statistically significant results for p < .05 are marked in bold. Statistically significant differences occurred between repressors and low-and high-anxious individuals. The calculated effect sizes point to a very strong relation between the variables (d > 1). This means that there is a strong relationship between the inclination to repress and the frequency of use of causal conjunctions and explainers. The difference between low-anxious and highanxious individuals proved to be non-significant. 
Groups
Conclusions
The results obtained in this study strongly confirm the hypothesis that there are differences in the frequency of use of causal conjunctions and explainers between repressors, high-anxious, and low-anxious individuals. Their number is highest in the utterances of repressors and lowest in the utterances of lowanxious individuals. The differences between the repressors and the other two groups are statistically significant, and the calculated effect sizes indicate a very strong relation between the variables.
The results of the experiment confirm the relationship between frequency of use of causal conjunctions and explainers and a high level of defensiveness, which was also observed by Weintraub and Aronson (1974) and Natale, Dahlberg, and Jaffe (1978) . The highest rate of explainers occurred among repressors, who are characterised by an inclination to block the perception of a threat and to deny negative emotions; the lowest rate, on the other hand, was found among lowanxious individuals, who have a low level of anxiety and low defensiveness. Weintraub (1989) and the other above-mentioned researchers assumed a dependence between the intensity of anxiety and defensiveness: the higher the level of anxiety, the higher the defensiveness and the more frequent the use of explainers. Natale et al. (1978) observed that when the intensity of anxiety decreased as a result of successful psychotherapy, there was also a decrease in the number of explainers in the patients' utterances. The present study shows that the dependence is not as simple as suggested in the above-mentioned work: experiencing anxiety itself does not lead to an increase in the frequency of use of explainers. In this experiment, the results of high-anxious individuals were not significantly different from those of low-anxious individuals.
Discussion
The lack of insight into one's own emotional states during high anxiety arousal, characteristic for repressors, seems here to be crucial to understanding the structure and significance of the obtained results. These individuals, according to the results of Asendorph and Scherer (1983) , display a low inclination to experience anxiety consciously, but at the same time show high anxiety through physiological and behavioural indicators. Similarly, in the present study repressors scored low results on a self-reporting scale of anxiety traits and high scores in the behavioural dimension of expressing causality. Denial of negative emotions, characteristic for repressors, makes it impossible to cope adequately with these emotions, which may result in defensive self-deception. Repressors experience physiological arousal and do not connect it with the state of anxiety, which may result in the need for rationalisation and a seeking of possible causes of their state of anxiety.
A similar cognitive mechanism for dealing with anxiety occurs in depressive states and anxiety disorders (Iqbal & Dar, 2015; Modini & Abbott, 2016; Young & Dietrich, 2015) . Referring to depression, Nolen-Hoeksema et al. (1991 , 1993 , 2008 refer simply to "obsessive ruminations" which manifest themselves through, for example, a constant need to analyse the causes of the state. Our study has shown that the absence of insight into experienced emotions and a tendency to deny them and to perform defensive self-deception, characteristic for repressors, may further intensify the ruminative need to seek causes and explanations. In stressful situations (as in our experiment) repressors feel arousal but do not connect it with anxiety, perceiving themselves as low-anxiety individuals. It may be assumed that linguistic explainers reflect an unconscious attempt to understand the causes of the arousal. Consciousness of experienced anxiety makes it easier to understand it and to make rational attempts to deal with it; absence of such consciousness favours only rationalisations. This result naturally requires verification and further research using a larger and more diverse sample, with the consideration of other variables such as depressiveness and the intensity of ruminations, verbal intelligence, extraversion and other personality traits. Another interesting direction of investigation would be to seek a dependence between lexical choices and state of anxiety, which could be examined with more objective methods such as physiological or behavioural indicators as in the Facial Action Coding System (Ekman & Friesen, 1978; Ekman, Friesen, & Hager, 2002) . In addition, it would be profitable to analyse the different lexical indicators of anxiety that are described in the literature, which may be a good starting point for further empirical research and theoretical analyses.
